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This selection of supporting papers to accompany the Programmer’s Manual reflects both continuity and 
change in the UNIX research system since the last such collection appeared in the seventh edition a decade ago. 
Three-fourths of the papers are completely new, and many of the rest have been substantially rewritten. Most of 
the papers represent the work of members of the center where the system was bom, Computing Science Research 
at AT&T Bell Laboratories. Previous work of this center has become so widely known that many of the more 
basic papers from the seventh edition could safely be dropped to make way for more recent material. 

Some papers continue important themes that date from the early days of the system: software tools, pro- 
gram development, text processing, document preparation. Some address the down-to-earth subject of the care, 
feeding, and protection of a multifaceted system in an imperfect world. Others address the increasingly pervasive 
theme of communications and distributed computing: ‘stream’ connections among processes and files on one or 
more computers, cross-machine file systems, multiplexed (windowed) terminals, worldwide electronic mail. A 
few papers suggest the breadth of research applications that meet and reinforce each other in this system: music, 
graphics, protocol verification, image processing. 

Here one can find more up-to-date information about the popular troff family of typesetting software than 
in any other published work. One may also see, in the diverse styles of the several authors, various ways to 
exploit troff and some of its newer rivals. In the useful index by Lorinda Cherry and the playful pico -portraits 
by Gerard Holzmann, one may enjoy some unusual outputs from UNIX tools. 

Besides the authors of the individual papers, many other people have helped to bring the tenth edition sys- 
tem into being. They are acknowledged in the preface to Volume 1. The manual is dedicated to the memory of 
the late Lee McMahon, whose influence pervades the system’s approaches to text processing and data network- 
ing. 



Lee McMahon 


A. G. Hume 
M. D. Mcllroy 
January, 1990 
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1. Introduction 

This volume contains reports, papers and 
manuals that supplement the manual pages in 
Volume 1 of this manual. The selection criteria are 
not well defined but include utility, general interest, 
and unavailability in the published literature. Some 
authors were cajoled into writing papers specially for 
this volume; otherwise, the papers were chosen from 
the existing literature, both external and internal to 
Bell Laboratories. (Most existing papers and reports 
were extensively revised for this volume.) Accord- 
ingly, several papers tsuch as me uucp Aumi. a- 
tion paper) do not match exactly the software in the 
current system. The online manual pages should be 
- consulted before depending on any specific details 
contained in any of the papers in this volume. 

The documents here are grouped roughly into 
the areas of programming, language tools, document 
preparation, and system maintenance. Many docu- 
ments from the last Volume 2 (Seventh Edition, 
1979) have been dropped. Some are simply 
obsolete; others, particularly the introductory papers, 
have been superseded by better and more up to date 
books on the UNIX® system. The volume has not 
shrunk; for every paper that has been dropped, a 
i new program or paper has appeared. 

2. Production 

The papers in this volume have not simply 
been reprinted. Most have been converted to use the 
mpmCl) macros (see the mpm paper). The rest of 
the papers use monk( 1) or fe.v(l). The papers use a 
two column format except when liberal use of full- 
width displays make this inappropriate. This not 
only makes the volume look better; it also makes it 
about 100 pages thinner. 

The papers also try to follow Volume 1 in the 
typographical representation of names. That is. pro- 
grams referred to by name are in italics and are capi- 
talized when starting a sentence (like any other 


noun). Literal filenames, program fragments and 
things the user would type are in typewriter font. 
As far as possible, typographic flourishes are 
eschewed, so that LAT)eX is rendered as Latex. Long 
lines broken for readability use J to indicate the 
breaks: 

this is one line which has 

been broken because of the column J 

width 

Most papers needed significant editing to conform to 
this standard; some of the larger older papers were 
not changed. 

The layout chosen for this volume implies that 
all papers must have an even number of pages. 
Where necessary, papers have been extended by 
digitized photographs transformed by Gerard 
Holzmann using pico. A few photographs were 
chosen for sentimental and historical reasons; the 
rest were chosen mostly for aesthetic appeal from 
photographs at hand with a slight bias towards the 
authors of papers in this volume. 

The index was produced mechanically by 
Lorinda Cherry using a small amount of hand edit- 
ing and a considerable amount of software; details 
are given as a preamble to the index. Our Center’s 
venerable Linotron 202 typesetter is being retired; 
the camera-ready copy for this manual was prepared 
on a Linotronic 200P PostScript printer running at 
1270 dpi. 

3. A Selected Bibliography 

During the fourteen years since a volume of 
“Documents for use with UNIX” was first gathered 
for the sixth edition of the UNIX Programmer's 
Manual, the system has grown, and so has its litera- 
ture. In selecting the contents for this volume, we 
have omitted topics such as software design and the 
use of programming languages; good books on these 
are available elsewhere. A list of the more impor- 
tant books follow. For references on other special 
languages see langs(l). 
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Introduction 


intro 


3.1. General 

Kemighan. B. W„ & Pike, R. (1984). The UNIX 
Programming Environment. Prentice-Hall. 

How to exploit the facilities of the system: utili- 
ties shell, and system calls. Written for pro- 
grammers; intended for novices but yet also con- 
tains nuggets for experts. 

Lomuto, A. N„ & Lomuto, N. (1983). A UNIX 
Primer. Prentice-Hall. 

Written for nonprogrammers; readable and 
authoritative. Stresses text processing. 

Prentice-Hall. (1987). UNIX System Readings and 
Applications. Prentice-Hall. 2 volumes. 

Papers reprinted from special issues of the Bell 
System Technical Journal, August, 1978, and 
October, 1984. Includes classics on the design 
and history of the system in its many incarna- 
tions at Bell Laboratories. 

Nemeth. E„ Snyder, G„ & Seebass, S. (1989). 
UNIX System Administration Handbook. Prentice 
Hall. 

A comprehensive guide to administering your 
UNIX system. 

3.2. C Programming 

Kemighan, B. W.. & Ritchie, D. M. (1978). The C 
Programming Language. Englewood Cliffs, NJ: 
Prentice Hall. 1st Edition. 

The bible for the classical language and how to 
use it. 

Kemighan, B. W„ & Ritchie, D. M. (1988). The C 
Programming Language. Englewood Cliffs, NJ: 
Prentice Hall. 2nd Edition. 

The new testament covering the new American 
National Standard dialect of C. 

Harbison. S. P.. & Steele. G. L. Jr. (1987). C. A 
Reference Manual. Prentice-Hall. 

The most exact description of what C really was 
before the American National Standard. 

Stroustrup, B. (1986). The C++ Programming 
Language. Addison- Wesley. 

A major, largely compatible, “object-oriented 
extension to C that incorporates user-defined 
types and operations. 


Computer and Business Equipment Manufacturers 
Association. (1989). American National Standard 
for Information Systems — Programming Language 
C. Washington: Computer and Business Equipment 
Manufacturers Association. X3. 159- 1989. 

The future Talmud. 

33. System Manuals 

(1983-84). Unix Programmer’s Manual. Holt, 
Reinhart and Winston. 2 volumes. Also Mcllroy, 

M. D„ & Kemighan, B. W. (Eds.). (January 1979). 
Unix Programmer’s Manual. Seventh Edition. Mur- 
ray Hill, NJ: Bell Laboratories. Republished by 
Holt, Reinhart and Winston. 

The seventh edition of this manual. Volume 2 
contains more discursive papers on the use and 
implementation of adb. be, cc, dc, lint, m4, 
make, ratfor, sed, and other facilities. 

Computer Science Division, University of California. 

■ op’' rr-i-e s Manual, Virtual 

^JUIIC, isOiJ* * » v 6*- . 

VAX- 11 Version. Berkeley: Computer Science Divi- 
sion, University of California. 

The Berkeley descendant of the seventh edition. 
Volume 2C contains descriptions of vi and Franz 
Lisp. 

AT&T Customer Information Center. (April 1984). 
System V Interface Definition. P.O. Box 19901, 
Indianapolis 46219: AT&T Customer Information 
Center. Select code 307-127. 

The official description of what makes a com- 
mercial offering qualify as a UNIX system. 

IEEE (1988). IEEE Standard Portable Operating 
System Interface for Computer Environments (Std 
1003.1-1988). IEEE. 

A vendor-neutral standard for UNIX-like operat- 
ing system functionality. 

3.4. Implementation 

Bach, M. J. (1986). The Design of the UNIX 
Operating System. Prentice-Hall. 

How System V works. 

Lefler, S. J., McKusick, M. K., Karels. M. J., & 
Quarterman, J. S. (1989). The Design and Imple- 
mentation of the 4.3 BSD UNIX Operating System. 
Reading, Mass: Adison-Wesley. 

How the other half lives. 
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3.5. Special Languages and Applications 

Aho, A. V., Kemighan, B. W., & Weinberger, P. J. 
(1988). The AWK Programming Language. Read- 
ing, Massachusetts: Addison-Wesley. 

Suggestive examples of how to exploit an 
unusual language. 

Harper, R., Milner, R., & Tofte, M. (May 1989). 
The Definition of Standard ML, Version 3 (ECS- 
LFCS-89-81). Dept of Computer Science, Edin- 
burgh University. 

An elegant interactive language based on the 
latest theory of higher level types. 

Becker, R. A., & Chambers, J. M. (1984). S, An 
Interactive Environment for Data Analysis and 
Graphics. Wadsworth. 

Just what the title says it is. 

Fox, P. A. (1984). PORT 3. Murray Hill, NJ 
07974: Computing Information Library, AT&T Bell 
Laboratories. 2 volumes. 

A comprehensive library of Fortran subroutines 
for approximation, ordinary and partial differen- 
tial equations, linear algebra, optimization, qua- 
drature, special functions and FIT'S. 
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Knuth, D. E. (1986). The T eXbook. American 
Mathematical Society & Addison Wesley. 

A modem alternative to troff and eqn, by the 
master of computer science. 

Lamport, L. (1986). LaTeX: A Document Prepara- 
tion System. Reading, Massachusetts: Addison- 
Wesley. 

LaTeX is to TeX as -ms and refer are to troff. 

Bolsky, M. I. (1985). The vi User’s Handbook. 
Prentice-Hall. 

At 66 pages, one of the shorter descriptions of 
this big, yet popular, program. 

AT&T Customer Information Center. (1982). UNIX 
System V Writer’s Workbench Software Release 2.0 
Documentation Set. P.O. Box 19901, Indianapolis 
46219: AT&T Customer Information Center. Select 
code 302-949. 

Complete detail about wwb(\). 

Stevens. Vv . k. yiyyyjj. lvziwufK Program- 

ming. Prentice Hall. 

A UNIX programmer’s guide to using IPC and 
networks. 


